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Effects of medial prefrontal cortex lesions on spontaneous object recognition memory in rats
Manami Sugita, Kazuo Yamada and Yukio Ichitani (Faculty of Human Sciences, University of 
Tsukuba, Tsukuba 305-8577 , Japan)
The spontaneous object recognition test is a memory test that utilizes the innate tendency of 
rodents to explore novel stimuli longer than familiar ones. Within the “Different Objects Task (DOT)”, 
which is a modified form of the spontaneous object recognition test, multiple different objects are 
presented during the sample phase, and after the delay period, one of the objects is replaced with 
a novel one during the test phase, and subjects’ exploration behavior for each object is analyzed. A 
previous study reported that rats could not discriminate the novel object in the DOT under 24 h 
delay condition. In the present study, we investigated whether rats exhibited a preference to the novel 
object over the familiar ones in the DOT, where 3, 4, or 5 different objects were presented (3-, 4-, or 
5-DOT) under a 24 h delay condition, when the sample phase was long (5 min×3 times) (Experiment 
1). As a result, rats showed longer explorations for the novel object in all the DOTs under the 24 h 
delay condition. Next, the effects of medial prefrontal cortex (mPFC) lesions were examined on both a 
5-DOT (high memory load condition) and a 2-DOT (low memory load condition) (Experiment 2). mPFC 
lesions did not affect DOT performance in either of the high and low memory load conditions. Thus, it 
is suggested that mPFC is not important for spontaneous object recognition memory regardless of the 
degree of memory load.


















































る。Gaskin, Tremblay, & Mumby（2003）は， 1 日 5
分の見本期を 5日間行い， 3 週間及び 7週間後のテ
スト期でも，ラットは新奇物体への選好を示すこと
を報告した。同様に，Broadbent, Gaskin, Squire, & 








周囲皮質が知られているが（Barker, Bird, Alexander, 
& Warburton, 2007; Hannesson, Howland, & Phillips, 



















（Eichenbaum, Yonelinas, & Ranganath, 2007; 
Yonelinas, 2002）。自発的物体再認テストにおいては
familiarity が用いられるとされているが（Good, 





なる可能性が示唆されている（Sugita et al., 2015）。
内側前頭前野（mPFC）は，海馬と同様，recollection
に関与する（Farovik, Dupont, Arce, & Eichenbaum, 
2008）。mPFCは海馬との間に直接的及び間接的な投
射経路を持つ脳領域であり（Jay, Glowinski, & 
Thierry, 1989; Jin & Maren, 2015），時間的順序など
の記憶において，海馬と同様に重要な働きをするこ
とが知られている（Chiba, Kesner, & Reynolds, 
1994）。これまで，自発的物体再認記憶には mPFC
は関与しないことが報告されてきた（Barker et al., 







































アリーナ内に 3， 4，または 5個（3-，4-，または
5-DOT）の異なる見本物体が置かれ，ラットはアリー
ナ内を 5分間自由探索した。物体は， 3 個の場合は



















Figure 1．Schematic diagrams of the “Different Objects Task (DOT)”. The task consisted of a sample phase (5 min) 
and a test phase (5 min) with a delay period. (A) In experiment 1, the delay period was either 5 min or 24 h. In 5 
min delay condition, one sample phase was conducted, while in 24 h delay condition, the sample phase was 
conducted three times. (B) In experiment 2, sham and mPFC lesion groups experienced DOTs both in low and high 




































したのが Figure 4 である。 1 サンプルの t検定によ
Figure 2．Time spent exploring each object in the sample phase under 5 min delay condition. Three, four and five 
different objects were placed in an arena in 3-DOT (A), 4-DOT (B) and 5-DOT (C), respectively. “Target” means the 
object that will be replaced with a novel object in the test phase. (D) Mean exploration time per object in the sample 




















と報告されている（Sugita et al., 2015）。しかし本研
究では，見本期の長さを先行研究よりも長く設定す












は， 5 分と24時間といういずれの遅延条件でも， 5
分間の見本期で 1物体当たり15秒程度の探索時間は
得られていたにも関わらず，ラットは24時間遅延条
Figure 3．Time spent exploring each object in the sample phase under 24 h delay condition. Three, four and five 
different objects were placed in an arena in 3-DOT (A), 4-DOT (B) and 5-DOT (C), respectively. “Target” means the 
object that will be replaced with a novel object in the test phase. (D) Mean exploration time per object in the sample 
phase for DOT with 24 h delay period.
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件では最も記憶負荷の低い3-DOTでさえ，新奇物体
への選好を示さなかった。 5 分間の見本期を 3回
行った本研究での見本期での 1物体あたりの平均探












憶できることを報告した Toyoshima, Yamada, Sugita, 
& Ichitani（2018）と一致するのに対し，ラットの物








































塩化ナトリウム含有0.1 M リン酸緩衝液（PB）（pH 
7.4）に溶解し，ステンレスチューブを用いて 4か所
（AP：+3.5 mm，ML：±0.7 mm from bregma，DV：
-4.4 mm from skull；AP：+2.7 mm，ML：±0.7 mm 

















Figure 4．Discrimination ratios in the test phase for 
each DOT with 5 min and 24 h delay conditions. Dotted 
lines show chance level. Chance levels were 33％, 25％, 
and 20％ in 3-DOT, 4-DOT, and 5-DOT, respectively. **p































（sham群：t(9)= 4.23, p＜.01；mPFC損傷群：t(9)= 











Clark, Zola, & Squire（2000）は，海馬損傷ラット
に短期（10秒， 1 分）または長期（10分， 1 時間，
Figure 6．Effects of mPFC lesions on performance of DOT. (A) Total amount of object exploration during the sample 
phase. (B) Discrimination ratios in sham and mPFC lesion groups in the test phase for 2-DOT and 5-DOT. Dotted lines 
show chance levels (2-DOT: 50％, 5-DOT: 20％). ** p＜.01, # p＜.10.
Figure 5．Coronal brain sections illustrating the extent 
of the largest (black) and smallest (gray) lesions of 
mPFC. Numbers represent the distance (mm) anterior to 























































ことが用いられている（Cohen & Stackman, 2015）。
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